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SmftiART OF EXECUTION flK^ 





Max. 


Min. 


(H^l) 


300 /<s©c. 


L44 /rsec. 


(N2:2) 


236 


UB 




380 


162 




65it 


64a 




619 


262 




637 


280 




52 


54 




18C 


244 




20 


20 



Floating add and subtract 

(N) = (u.) - (ve) 
Floatizig siultiply 
Floatiiag divide 
Floating polyncffilal aniltiply 
Floating inner product 
Floating ui^)ack 
Floating nomalize pack 
Sonsalize exit 



All times given include isagnetic core reference time. If (u) is A, 
subtract 6>«<sec.; if Q, subtract 4/^ sec. All cases are for M FF set to 
zero. If US FF = ly set K = and subtract 12 A sec. All cases include 
rounding. If the full moiiber of nornsalizing shifts are Bade (35 for addi- 
tion and subtraction, 2 for nultiplication and division), the isantissa is 
zero and rounding is omitted. For this case, subtract l4/<&ec. 

The following s^^ols are used in the formulas. 

I = (Ug) - (vq) for operations 64, 65> 66, and 67 

N = (Qtt)^ - (v^j) for operation 01 

H = (uv)^. - (Qj;) ^or operation 02 

8^ is the sign of this difference (corresponding to S9 at the 

points when (S) = (u^) - (v^) 

or (S) = (Qu)c - (vc) * 

or (S) = (uv)^ - (Q^j) 

S is the xsasber of normalizing shifts (the number of shifts necessary 

to put the MSB of the arlthoetic result of (u^) and (v^^) in k^^, — wwylm^Bi 

of 35 for addition and subtraction, 2 for multiplication and division). 



2 - 



Floating point add and sobtract (FAuy and FSiiv} 



MP (Unpack (u) sequence) 

1 (Unpack (▼) sequence) 

2 (Initial alignment) 

3 (Pinal alignsent) 
5 (BBP sequence) 

6 &7 (Set up SI) 



Total (in clock pulses) 




Total (in^sec.) 




Case I 




9=0 


- 


Max« 


mn. 


76 


76 


4 





4 





10 











63 


68 


m 


P 


298 /fMC. 


144 /V sec. 


Case ni 




mz 




Mftx. 


Min. 


76 


76 


4 





4 





10 





8 


8 


64 


64 


«,„Q 


-J 


166 /^ see. 


148 ybfsee. 



H £ 1^ MaziniB tise: 300 /< see. 
Minisaa tismt 144/^4 sec. 

H > 2, MsLxiffiUB tines 236/4 sec. 
MiniiBUm tlBe: 148/€ sec. 



7 + 2(U35) 

7 + 2(^35) 

1 +3(89) . , 

4 + 2(119) -^ 2\n\ 



12 
7 



+ (34 -|ir|) + 2K 



38+2(u35)+2(v35)+5(H9)+2|HJ+(34-|h|)+2K 
76+4(u35)+4(v35)+10 (S9)+4 JH I +(68«2J N j)+4I 



uase JLL 
»=1 




Max. 


Min. 


76 


76 


4 





4 





10 





4 


4 


66 


66 


m 


, 


300 /f sec. 


146 M sec. 


Case I? 




S=34 




mx. 


Min. 


76 


76 


4 





4 





10 





136 


136 








Q 


.„ Q 


230// sec. 


212// sec. 



Bote: In cases I and Ily saaxiisum addition tines are i^^sec. less them shown. (If 
(u) and (t) are both positive, K = 0.) 



- 3 - 
jfloatiag point aiilttply (FItav) 



HP (l&^pack (u} seqoesee) 7 -*- (1135) 

1 (Uxipack (v) sequdfice) 7 ^6 

*2 (lioltlpljr seqaeoce) 40 + ^^ (u^Aim) 4- 2{a^ Aq) 

5 (HBP seqa^ace) 20 4 21c 

6 & 7 (Set ttp WL) 1— . 



fbtal (clock poises) ^HvL^^)H^ivL^^a±h2ia^0aQ)-¥2k 

Total (^sec.) i62+2(u35)+Q,^(u3^3+4(u3^)44k 

Maxiwai tloo: 380 /f sec. 

Klniw2Bi tlxes l62/r see. 

*If (u} Is Da^tiTe^ the coaplsi^nt of (u) is sent to Q. ^lerefore, Q35.27 
Is always sero, and (Q^^^^) »ay ^ the co^plenent of (^^Wrj)* 

Floating point divide (FDnv) 

* 

MP (Unpack (n) sequence) 7 ^ (n^c) 

1 (^K^ck (v) sequence) 7 

2 (Initial shift of (u) 36 

3 (Divide sequence) 222 

4 (Q -^ A sequence) 6 

5 (HBP sequence) 39 -^ 2k 

6 & 7 (Set up H) _2 



^otal (dock pulses) 324 + (^35) + 2k 

fotal (/rsec.) 64B + 2(u35) + 4k 

}S&3dmm tiMst 654/<see, 
MnisDB tii^t 648 /# sec. 



-4 - 

Floating point polynoBial aoltiply (PPav) 

HP (Unpack (Q) sequence) 5 ■«• (Q35) 

1 (Bi^ck (u) sequence) 7 p6_ 

2 (Multiply sequence) 40 + i^^^iQ^^^rx^) 4- 2(Q35 ^uq) 

(3) (8BP (Q) • (tt) sequence) U ^"""^ 

(4) (Jnpack (v) sequence 7 + (▼35) 
3^ (Initial alignaent) 1 + 3(89) 

4^ (Final aUgmsent) 4 + 2(89) + 2|n| 

^ (BPP seqaeacs) 12 + (34 - }H|) + m 



6m (Set up HI) Ji 



26 



Total (clock imlses)s97+(Q35)+4Zr(Q3^)+2(Q35^)+5(%)+2|H|+(34-|N|)+2K 

26 
Total (/^8ecOsl94+2(Q35)4622(Q35®H^'*''^(^3^^'*^(%''^^|®K(^^2l4)'*'^ 

Maximm and ainisav tises depend upon the value of N as well as (Q). 
(See the four cases given under Floating add and subtract.) 
T^ing the largest naxlmum (B^^l) and the ^sallest linisxai (H - 0), the 
m&ximm and Binisom tine are: 

MarfBUB tlJBe (H = 1): 619 /C sec. 

Minisaffii ti»e (K = 0) j 262 /C sec. 



- 5- 

FIoatlx2g point ixmer product (?Xtnr) 

Kp (Q-^F^ seqtz^aca) 7 

1 (Tliqiftck (a) 8ec^ene«) 7 -*■ (u^^) 

(2) (I^^paek (w) se<peiiea) "^26 

(3) Ofeltiply sequence) 40 + 4^ (113^ ^ Uj^) + 2(0^^ e Uq) 



U 
7 



Uj (HRP (u) • {▼) sequence) 
2} (thq}ack (Fi) sequence) 1 

3* (Initial aligDBent) 1 + 3{SU) 

4^ (Final allgi»ent) 4 + 2(1^) + 2|H| 

5 (ffilP sequence) 12 + (34 -J»l) -^ 2K 

6«7 7 



Total (clock pul8e8)tl06+(u35)+4^(u3^)+2(u3^)+5(H9)+2jIj+(34--jS|)+2K 
Total {/t sec. )x2l2+2(u35)+8;;^(u3^)+4(u3^BUo)+10(H9)+4j HJ+(68-2|5J )+4K 

MaxiBUB and aininoffi tii^s depend i^>on*tiie value of H as well as (u). 

(See the four cases given under Floating add asd subtract*) 

faking the largest aaziBUB (9 ~ 1) and the ssallest slnimim (9 ^ 0), s^xisus 

and sinisuB tises ares 

MaxittEsi (8 s 1) : 637 /t sec, 

MinimsB (9=0): 280 /f sec. 



~ 6 - 
Floating point unpack (UPav) 



MP (Ih^ck (u) aec^ence) 

1 (% — »B sdquesee) 

2 (uq --» 6 sequence) 
5 (u — > V sequence) 

^7 (set iq> HI) 

Total (clock pulse) 

Total i/t sec, ) 



7 + (ti35) 


5 
1 




5 




? 




26 + 


(n^j) 


52 + 2(u,^) 



Floating point nomalize pack (fiPav) 



7 




1 




7 




3 




39 + 2K 




7 




8 




72 + 2K 


% 


14/. + -4K 


(9 >K2.0) 



MP (Head (t) sequence) 

1 (Vg — yc sequezice) 

2 (Read (u) sequence) 

3 (u --»A sequence) 
4. (SBP sequence) 

5 (Write in (u) sequence) 
6&? 

Total (clock pulses) 

Total (/V sec.) 

Mazisum tise: 180 yv sec. 

MinlRom tiaes 144 ^^ sec* 



Floating point norsalize exit (NSj*) 

MP (Clear x) 1 

1 (Set HE FF 1 

5 1 

6&7 ^ 

Total (clock pulses) 10 

Total (/i sec.) 20 



